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(54) OPTICAL INFORMATION RECORDING MEDIUM AND OPTICAL RECORDING METHOD 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical information recording medium which can be 
recorded in a high packing density. 

SOLUTION: This recording medium comprises a multilayer constitution having at least lower 
protective layer, phase change type optical recording layer, upper protective layer and a 
reflecting layer on a board. In this case, the phase change type layer contains a composition of 
ZnaInpMxSb5Te&epsi;, where M indicates Sn, Ge, Si, or Pb, O.OKcKO.1, 0.001<(3<0.1, 0.01<%<0.1, 
0.5<8<0.7, 0.25<&epsi;<0.4, 0.03<|3+x<0.15, a+P+x+S+&epsi;=1 . Its crystal state is in an 
unrecording state, and an amorphous state is in a recording state. And, amorphous bits can be 
lap written by modulation of light intensities of at least binary values of strong and weak 
intensities. 
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[BUS] Mm*W*4**fiflfiEtffl»#t; 

WR±fc, '>fc< £fcTtt«flMK ft* 

*T U ffi^^M^IS^g^ ZnaInj3M X Sb5Te 
e % MttSn.'Ge, Si, P b (75 o *> <04>& < t fc — 

0. 01<a<0. l v 0. 0 0 1</3<0. 1, 
0. 0 1 < % <0. 1, 0. 5<5<0. 7, 0. 2 
5<£<0.'4, 0. 03^|3 + x<0. 15, a + j3 
+ % + 5 + £ = 1 t£Z>mj&*& U fefattfi 



(2) 

1 

L, tB^kSftlEfiUf # Z n a I n j5M x S b 6 T e 
£ , MteS n, Ge, Si, P b©5*><£>'>&< £t> — 
ffi, 0. 0 1.<a<0. 1. 0. OOK0<O. 1, 
0. 01<x <0. 1, 0. 5<5<0. 7, 0. 2 
5< £ <0. 4, 0. O3^0 + %<O. 15, a + 0 

+ % + s + £ = i u ^ B B B ^ffi,^*te»^ 

ft, *i!Ht««*:1E»R»i U '>4<it»8 2«© 10 
*!ME©*ilK «t 0 f y h »IJaf t Sri" 5 r. i 

[»*5I3] tB£{fcS3fc!a»J8©ff*!4S 1 5nmijl±3 
0 n T, ±a5»ajf <7>ff^;&S 1 0 n mJUi 5 0 n m 
«Tt*& <Q , KSWS^Jl^- 5 0 n m£Lk 5 0 0 n m* 
ffiX\ ^ffifit^^ 20W±300nQ - m^T-feS 
Au, Ag, ifcflA 1 5:9 OJf^%£A±^tr&JST-fc 

1 Xtt 2 flE«©3t*Wffif*C»ffl8tft:. 20 

ft 5 UJJBHkMM^fcfi 1 5 K <fc fc "9 , 0E3E&JI * figf WfcSS 
16* L »f??S@-f 5 * * 5 tt*il 1 ftS 3 IE 

-Pw^MOtSli^a.T, a 2 T, • • •, a. T 
iU 4>o^7^><!7- P b£Epig1-£#iTfl£0. T 
/3 2 T, • • • jS.TtLT, U— »h*-/<:>7 — <Dtztb<D%i 
mmm^M^a, T, 0,T, a 2 T, 0 2 T, • • •, 
a. T, 0. Ti LTU- f-^7-£mf@CD/NVl^(^ 
W-tSt £ 2 i Sm- 1 tjBV^Tdai =S 0 , <b 

U k£oa>?> 2$t«l»f)!5:5^7^- j £ 

n Of/MIS-rim. tLT, n.i„ — k^l, m=n- 40 
k, ai + 0i + • • • a. + 3.=n-j iLfci^, P 
w>Pe, 0<PbS0. 5Pe (fcfc'U 0.T{C*5 
l^TIi, 0<Pb^Pei4955) tfeSIilrti 

[%9i«>l$M&KH] 
[0 0 0 1] 

5„ 50 
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[0 0 0 2] 

=ta Or? 'A * 9 , ^fDictt^i^^t 0 ^-^-^ 

S„ 3t««S!H:fa«a©Wk:©iai#^ J: 9IEfiWtB*S: 
IK^fc^*l-J;oTW£$rfT5o CD7t — ^ 

5*7^*?, iJitWKJt^-f ^^Srfflv^5 3tflf*SE» 
[0003] «fcflsStt«*flsBM*-CEIt**fc 

[0004] ffi^kffi»*a:tfflv^)jx5fla»«»lsFi: 

X.(i, Ge-Tel, Ge-Te-Sbl, In-Sb 
-Tei, Ge-Sn-Tel, Ag-In-Sb-T 

a s - d e p ottltt7^7 7Xffc5*&ii- 

^ ^ * Bf M T-fe B B B { k-r 5 5 . w to It Sr 

inW^Bllkt ii^<DMa^kfi«H-~W5 ^ 

[0 0 0 5] 

»K*#pfc*. 1 0 0 n s e c.*«©fi^rlW©*P?R-C- 

ajii: LTtt^jga-e*)5t%*.Pin-r#fc (XiR a p 

pi. Phys. Lett. , vol. 49 (1986) , 502-^-v^) „ 
GeSbTe, 3 Tc^lca I Lfc^, T e as 

g e , s #ACUfii&flF-ciiiiffiA<i«i$A^bXAa#&nr 

V^i^o S bro T e 30 *alMfiS;j£#T'{4, 

lE{kro^Sr^-=^Lfcffi*Ti9]^/j:*j£T'&S»tixif 



3 

t , S b , T e , 0. 58<x<0. 75, 2 

tf&t - JHHBfl) -cm 0 31 L?E»ifi* RrtBtffc 5 r 

£f±*S#ff 5 0 1 5 5 4 8Tt>M^£ftT^-5„ 
[0 0 0 6] S b7» T e 3 o ^Wi 3 itm ZMZ-tcftmk L 
1 1 5 6 8 5, ¥1-1 1 5 6 8 6, ? 
1-251342, ¥1-303643 #-J§^8^## 
ff <bft-5o -t^lft S b T e #ffi»#iE#tf>ft£fcJIft 

[0 0 0 7] ^W/cfe, WbcD^ft^JSfflfb^ffi 

tt*1*tt**1-4:#*.fe;h.-C^fc (^P¥2-2 4 3 3 
88, ¥2-243389, ¥2-243390, ¥2 

- 2 5 5 3 7 8, #HBg6 3-228433, Bg6 1 - 
8 9 8 8 9#fM*$R, XiSKjpn. J. Appl. Phys. , vol. 69(1 
991), 2849-<— v>) „ ^Jx(i, G e S b T e , 3tc^ 
[CO^Tti, ifi<¥, GeTe-Sb:TesSSi2jc^ 

jg^m^w^as *ix*Wb**fr#fc. r?Lta 20 

[S]ii, 0iJx.«*l 9 9 if i 9S¥Hfl£ftT^-5, r*g 
[00 0 8] *SHfb(i, MWfcftSbTeA>?) 

fcs 2 7u^(ca'@ c, t£*»t&i;:£ e>t>ixi"*s«a* 

attO*jfiii6»fefltWW*rffofc. ^©^S, Sb» Te 
» *ii!i*aj£jfi£© S b T e £-&5r±/&#£-r5!cSSUi« 

*x.tf£t«©#fiJt-eSffiaE{l:Jo:J;5ffift?B*»i««> 
TiKjSfcfT* o't iZk £ Lfc 0 * fclc, 
r ©*B B sffl^i£^T* I n Sr^Jjp Lfc 3 7cStt"*4(-o#|? 
iLfcir5, SbTeMififWInSbTe, 3 tc 

h(C*3^-rj£< fcHbftTI/^5 I n G e 
Te-Sb.Te.lU2 5c-£Ai£«©*ffl. i 9 

fc, feWi!Sb» Tea. 25E**^«t9K<, 40 

Ufl»Hb-f 5<t?#s b T e^fi^ttk^Ttffife-CH 

[0 0 0 9] i5¥, Sb» T e 30 *BB«L^jfi^»-A g 
I nSrP^di^ip-r^r £T-> IntiSg^Httffl 
&#£ , A g J; 

r £j&S$8££ftTI^3 (#W¥4- 2 3 2 7 7 9, ¥5 

— 1 8 5 7 3 2#^$ft) „ Cftfit, %fj£<7jm.fy£t>-£ 
©2 5E*fc(*35c^Srigg^iPf SCI £(i± 9 , Sb» 50 
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&im$£^ftm*iSte1-S&Ma><b, Ziotbxmfe 

tbftm^crmwbMcznx^z (ti?8-2 6 7 

9 2 6^if) . £ btcmtoto&fetojgLfr&irttRxr 

[0010] 

ZnaIn£M%Sb5Te £ , Mt± S n , G e , S 
i, P b©H©'>4< £*>— ft, 0. 0 1<a<0. 
1, 0. 001<j3<0. 1, 0. OK* <0. 
1, 0. 5<5<0. 7, 0. 25< £ <0. 4, 0. 
03gj3 + x<0. 1 5, a + 0 + x + 5 + t = 1 fc-S 

#«8 £ U < £ t »33 2 i 9 # 

[0011] 

Imm^MMmm] ttSZnM I n S b TeMI 
Sf, MiiS n, Ge, S i , Pb©5* ) © / >4< £ fc- 
tt, ^#BI«)*afife«iHliS b» T e 30 *fifij*ifi«S: 
y<~X\Z Z n , In, &.TJ*M (Mil S n , G e . Si, 
P b<£>?*><E">#< £ t— S) Sr^iPLfct>©T*S)5o 

©JiiagPfcSWi, fg*£ftfc^-^fif~?ZI$<bR<i£ 

*5 9 , i£» JISjJS*^ £ 4 5 BAaT* T-Jofi L*v* £ 
iteS-fk t ± 5 JSS[iH*3JST? # ft v^. affiJS: < ffiffl £ ft T 

^4GeTe-Sb.Te.«M2 7C^MflfiSc3£^»fe^ 

<, A>o, KStddo-Ci/^So Sot, m&M>ik&g.k 
+^ft * * § ©**K^- ^ ©jfM £ * i^iz: $ * 5 fc * 
ten, Sli@B#, gli^ja^T*»ftifliiSSr£ "9 

eso JtSr— ^»d^L.fc:||±-Cii5*W^S btS£ S b = 
T e 3 r £ SriffiJifUffl LT^^5 t> ¥«rtt 

l&irs £ 5 ft#¥!»ftia^»«ffiT*(i, ilSUw S b ri^ 



5 

muz tmmmm^ir'tik'bs b^^^^wmts, 

r <r> S b * y x 9 #i£&£ft fc 4 ot*M?-^ «f fc» 
<bti5, iifiJs b^Ap^llico^-m, Hffl^, Pr . 

oc. Int. Symp. on Optical Me 
mory, 1 9 9 1, 7 3-<— Lt\ LA^L, ^ 

S b™ T e 30 #*j<MME«:*ff fc'tSRTttttv^ 
[0 0 12] *I2»H»^<7)^ 5 Lfctfftfc 

©i9l;Sb» Te» 2x#B B Bl&i5)c^'<-^f-LT^ 

19, rixt-zn, in, fcitfcftgiaecTM&i&bqi- 

«H4-f *fc*>#BK*3 J: rttgSrft:© pjgtt:/ o-tr* f4, 
iit h¥ S b/T eJt, 3 S b 70 T e 

30 *fifij*{c$4ti,4iSfiJS b»-C**S. S b##< 

SttbZt S bro T eso JtSkBl&Zmmt LT, ii 
PJ s b fiis^v^fifcfi LT<^3„ 

[0 0 13] *55W85»SH^4iT5«-3c*©ia*f±» 
S;«)f6H-c*>5r i:aw*Lv>. i-tet>h, Z n a I n 

0 M % S b 5 T e e , 0. 01<a<0. 1, 0. 00 
1<0<O. 1, 0. 01<x<0. 1, 0. 5<5< 
0. 7, 0. 25< £ <0. 4, 0. 03^<3 + %< 
0. 15, a + ^ + x + 5 + £ = l 45rM«ffltfc 

PS^-T 5 w t \Z. X 9 >pt£ < 1 1 1 ~ 1 0 m/ s Wg^lT 40 
jj— 7-Y h"5T£g£&9, #l~CD-Ei LTSi^C 
D^ii©6|gjiSS (7. 2~8. 4m/s) X'*-'< 

®*Sejettfc-*-CtifcCj*i: LTStRWtcffl^S r 

[0014] I niM (= S n , G e , Si, P b CD 5 
*>ro'M<Hli) ttlSAfcagfcfttt, SttKJEtt 
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StV^KlH^fcs. [nIrMt-iJJIlLfcl 

JB^tt&S-efc 5 # , 5 JI-?-%EU:£* *i* i ffi^K 
#££A<, K9 H:±9SSf*Et4 

0 0 0 0[I]W±<ME-f 5fc#k:t±±fg I n»*Sr5)l 

Sl^^ttSriS«)SS()*^fe5„ t^fc*), Mi I n 
©£*-©»*q*fcoi^Ttt:, 3Jg^%W±i 5Jjj>^-%* 
*-e*>5^ ia*a* t^„ 3^%*yST'(±SB#^tt 

&^*^T+^t?fc 19 , 1 5J®^%W±T*f4G e t L 
< o *fc, In fc L< l±M***:4S*Sk-C-tiiJPii 1 0 
TT'foSr tT'fcSo McO-FT'(±G e ligffMWi^WtS 
[0015] Z n ttfifcg*B«©#,&KR«>3DJ¥Hfc££S 

icf 5 fc * (c 1 jr^ % i 0 < m \t ti 5 o tmikfim 

n jfetlP td «t 9 V)M<ttf®% t * 3 * * = X A tt^-f L t 
m bfr-?fift^1>K Sbfyxft eNrTlRiNl* Z n S 
b«!i«*ftliLIS*tt4:U-C».<fc»i:#*.feii5. Sb 
TeMtln, Zn, M*j6Jp-t5 r t K <fc 9 , ^ B B B 

\ZtStfZ>%g,HMm i M&i£tl : £>a M, In, Znffl 
mmc£ 9, S*i)i5Sb Te«St45©(j:S b 
.0 T e« S b 65 T e 35 ggM-f tL3 i 5 T'fc3„ ti£ 
oT, *^BJZ n I nMS bTe^Mfri: LTcO^ii 

»4, mii*<73J; 5('igfiJ^s b^^ii-^-frii'it^s, hi 

9 ti^-r i k t" y h <D$&m m tt t>ti z> <r> x- , 

0. 5<S<0. 7ffc5ri*s»JU\ iWiL 
<(i, 0. 5 5<5<'0. 6 Te©f 
ffgirLTtt, 0. 2 5< £ <0. 4t/«c3 0 

[0 0 16] ^B^i-jo^SxV^^WSffl^fiBlK' 
«S:fi<Jt*-t-«t 5 (C, »fi 1 ±(C>/i < 1 1 TS«»Ji 
2, ffi^ftMfB»l3, ±a5«»«4, EWJI 5 trKtJ- 
■C45. S*#J!5±fc(ftSl3-hJiS:»ttrtJ:<. % 
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3, RjtJi 5 y ^^M^iaotMiti 

S. e*WB*-yy k &mm%?-'!fy k 

[001 7 ] *36Mt*5»t5Eft«tftC(75S4i 1 t LT 

W©E«Ji 3 f±fii3ifiD J; 5 fcffl£ffc;S!0>fEflUi-C*> 5 , 
%<omMZ 1 5 n m^P) 3 0 n m(D|5ffl^$f * LV\ IE 

[0 0 18] ±T©&SJI2, 4<o4ffl(±, SSf*, 

g , Ca, Sr, Y, La, Ce, Ho, Er, Yb, 
Ti, Zr, H f , V, Nb, T a, Z n, AK S 

^ttbroiMbi*, «6{k«i. tt^btt, mm. yyitmt 
•jjs j: v \ «t o ffj ic a z n s j $>ft±mm tm t mm 

[0 0 19] T»ftaUl2H:, #t^5^f5<?S|g© 

HStt50ntn-C'*)5:t^Ll^, 5 0 0 n mK 

± § t ftUfoti \z x >) v 7 v t cm, < a s ro-e 

IX ftoT^t&ffl»i5 OnmfiiUk 500 

srjtLTRit*^, a«a9a»RJW*3s, tetanias 

[0 0 2 0] ±^{£!IJI4 
tf\ ^©IllSiittl 0 nm£Jl±5 0 nmEiTWS L 

II £0® Loo, Bj£gftflr;(£j;5iSi^*fl;£|tgi-r 
5 0 ±«WSa*»ll»¥a s 5 0nmJ:9J¥<fcai, ffi» 
■oll!l*Ri+Jifc5il«i-ai»IB*s*< <e*», KJWJPfcJ: 

©lfii$ICt)J;5A\ — j&IC, 10 0 nm^vi^^ii 
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[0 0 2 1] ±ftftttJ|tf 1 OnmiOf^i, 

sa»« »B^oaE^<? t ± o Ttes $ < # * l < 

< ftijS-ctff* L< i&\ rrt-Ii 

Ztl&mt'JtfyX'hZ («i¥2-5 6 74 6fm 
Sifcjpn. J. Appl. Phys. , Vol. 28(1989), suppl. 28-3, 12 
3-<-v?) . 

10 [0 0 2 2] SWl5«Slt*<7)^:tV^W^»* L 
l»t't5Au, Ag, Al$r9 0^%«±^ 

*<*S*^s*>!)»4L<Ji:v\ Sbfd, AR&ftK: 

[0 0 2 3] *Kom«fiSif4*«>»ffl|-^iB!l^««<OS 

Saffiin^fiii^W 4 gltf fe-caiS-Ct , ' J I S K 7 
30 1 9 4KioTaj£*ftTV*5. *R©iRfi***©fc 

M*T*f Pi 2 oy±3 0 0 n Q • m&LTX'$>Z> 0 

[0024] ±.m<D£ o fm^mummit. ^m®^ 
mi om^/o^m^minm^A 1 , au, Agmx-m 

. ^5^, i fc, si^o. 3&Lho. 8nm%u 

T, SVMg^O. 3«±1. 2MA%UT$tfA 1 - 
Mg-Si ^#t6*CDffl©K4tgt^ I coffiiKtm 

V. AlKTa,. Ti, Co, Cr, Si, S 

c, Hf, Pd, Pt, Mg, Zr, Mo, tL< (iM 
n 0 . 2^^-%W± 2 H^-%*^tjA 1 &&tt, m 
lP5c*«*KJt:«Lrtta«tttli**JtlPL, it 

*^:Ji^te, 5^59t (199 5) , pp673-6 
7 8) (±55>, J. vac. Sci. Tech. , A 
14 (1996) , pp2728-2735) (OT\ H 

50 A 1 ^(CILTH, iW«M0. 2Jg[^ 
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I4T a#$?SU\, 

[0 0 2 5] ±KRJ«fc6*A g B-^»SiT'^5« 

-g-^ttT i , V, T a , Nb, W, Co, Ct, Si, 
Ge, Sn, Sc, Hf> Pel, R h, Au, Pt, M 
g , Zr, Mo, t, L < I4M n £ 0 . 2 ^%«±"a tf 

Ag'MOlKItt, %<Dm&%M%k&\'itW^ 10 
T, Mj£t»i 5 *Jllt5r i:3rfil^LT^5o ^ftft 

[0 0 2 6] fcfe, KWJH±a#^A«y^ife^»Har«3t 
&T-ff2jj££ixS/5S, h-^^TO^rotwro^ 
tt»*fc S3 j&JgPtt^lAI-S*^^* 

•So rwfcfe^yn-tr^^^y^^iij^SSii i x i 20 

O' 3 P a*85£-f 5- t#M£ U\ Sfc, 10" P a 

m/#£l±, L< f4 1 Onm/tEl±i LXV&m 

HW^^P7E*$rlJ®^%J: l 9#<^tf^f4, riERU' 
- h£l Onm/Wit LTtfiPiflfc 

asserts* lv\, 

[0 0 2 7] j$H^tt?MM£ttMHfliKtti&8& 
^»»Sr&tf1-»^tfc5. fcixtt, AltTaSffl 
* 2J^%?lALfc<££Sl!4, ttAttomfciftRAtta* 30 
?H£-f 5/$s, tSAffi t #£Attofl£H&K*tt£tt# 
fci;U4, ffiffiT-^^y^i-SfS^al^OtJ 

<p <D*m.mmj$.hi> v > tt*sA*tt , * v 9 \zm ^ s -a- 

h®l!i£^/<y^#^ (Ar, Ne, Xe 

f4#Jltffi-, »*©*U:J:oTt4ft*e>*v^»e>, fct 
xtf A l £^E*MBm«r*J£Lfc*B (#M¥3 - l 
338, f 1 -1 6 9 5 7 1, f l-2 0 8 7 4 4f) 

[0 0 2 8] SWewBIffi: LTi4, igiIfttfSft< %± 

SIff5 0 0 nm4<9*7?l4, ftfRS**KaE{ktt>!c< V^fc 

45©f5 0 0 nm£AT4:1-3»3asS*LV\, ±ffl«SI 
1(0^*^3 0~ 5 0 nm<7)^lC(4!^{C, K#*Jf£i§i 

[0029] #3Pj?T-f4, r<D-tJ£*it {::£?>(;:, £iT 50 
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ro-0iJSr*1-HT*fcSo IJnT (Tf4Kigi^ d y 

2 J£l±cDSiMt Jr-r-^ft*W*ixfc# 

^nTO^—^{CfE»1-S^{c:, m=n-k (O^kS 
2 45it, fcfd'LnCOft/J^'d^rn.i. iUn.i, — k 
^1) ficolE^/^^ic^-fijL, fi^ofEfibVi^iHSr 
a.TtU IB-* <Dt£Mk'*Jl'Z-i£ & > T (fcfc'L, 2Si 

tfttffi-tZ, ZZX'kit. m^n 4 9 /h£vMiI£&57c: 
tb<0'<7 — T-feS„ fijx(4n = 3C0#-g-, m = 

1, 2, 3 5 So t7^/WEIStB0 < P 

bSO. 5 P e !Sc5/^7^!7- SrflStt-fSo m 

tt5 4 5, S ai +S 3 1 14 n- j (j 14 0 S j S 2&S 
mm c04 5{-fSgT-£5ieD£-f So i «4, 

[0030] *mwmm-z^H*x-G e T e -S b = T 

e 3 SlfH 2 5E^^ X'% V * P>ixT # 1t «t 5 fclE»/< !7 - 
PwtiS^7-P e W2fiS^P4 <9 t>, ±|2^-7/nVU 

lz 4 9 «S«Sk^*4:tT 5 r. 1 7)5^* LV\ 2 fM©ah- 

K\ v-i^y, fe^^ii-r-v'vSrjiSifsr 
i^T-^So WK. *^B^ta»Ji-Ci4^-7/^^B#(73/< 
-YT^P b*0<P b SO. 5 P e &S 4 5 (-+^IS< 
<t5riM^T'fc5„ fefcU j3.Tfr*3i/>-C»40< 
P b SP e tiotJ:^ 

[0 0 3 1 ] II 3 (4, ^WfflEftlijtSEftSrtTofcirt 

(OBmm<D&mmit(om^.mxhi> 0 a'i = /3 t = o. 5 

iLfcaf{r, P b = P e £ Lfc4§-£ (a) ir, P b *f 0 
(Sift<C»a-) i: Lfc^-a- (b) T'foSo 3fi{c^fi)^ 
nfc^#]/<yi'Xco > l#gO/^^iSfiSlt$ix5fi[gSr 
ffl£LTI^5o (a) T'(4^CDfe»^^^(i4S» 

$ ix s * , ^- 7 /^yw^ e:p b i t- <Dum&Txmm? S ft 

{Sfi^Tu AS»jftjfiflNi«4o'C^5. (b) T'i4, ^> 
7^VUXEK<0P b A,ir" 0 <7>fc*b, Tu. (4jSt,#,A^ 

*SK^-^ (4 1 #B0>^*JlM*ii*K:*J!f 
Btlslroj; p ^BJffi^kiE^f-Jaft SIE^®(4H.^ 

ifi^T-^^t^^Bifbas^^-ri^^btiSo 

T, EI 3 (b) lOTfiBl/a7r^;^t Sr £J4, 
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[0 0 3 2] iS5i, ffsttrm&RTfTiZWM-fZZ if 

^*S(C*5^TiB:v J 5'^^q#P>tl-5„ GeTe-S 
b 2 T e 3 Jiffil 2 x^-a-^T'li, El 3 (a) , (b) i^T 
tl©fia^P7 7-/ A>V t #| B fv-^ ^Bfe7° P ir X 

*f6*s*v\ 4-tf4b, £Wfi,K$GllTigJff±5gTi§^ 
fe©©«JgS{tS:^-ri:%^.e>tb5*»e>-CJ!)5 Q ~<75* 10 

- ? JB-e© v 5 y * Sr Aft: £ * 5 ffl |SJ a* h 5 . r rocftl 

&*CDG e T e - S b 2 T e 3 i/^i4*f2»S 
£#§S¥l - 3 0 3 6 4 3 oHjffitfiJd^ftfc «t 5 4 f 

\<\ 20 
[0033] *%wmmtsz»mzmM>immvj.±x*ffl 

IS Attll Srff^fc-f 5 5 fc «> t bix, r cofB 
»«Httaff, Bffl (tea?) r-tt 1 u &&L±atm 

[0 0 3 4] Mx.\*WMMt LTG e? S b 2 T es 
^fc^-a-l-fiScIS^ (as-depos i te dfcSt^H: 
as-depo. ftS) (Df -i * ? &+#iSjII^(Hift: 30 
T"t5S#"C, Ge,c Sb«i Tea ^COfE&JlcOx-i' * 

»-&t*>S^mT?f4*Sttas(S< HfflWT'4v\, Li» 

feft-fk OB*) -C?#5<t 5t^5o as-depo. # 
Hcoigas, gMlffcU^ l/^IB©- Ojia s - d e p o 

Aft^a s-d e p o#lICDi£^Jli;:fi(Si:A,i?4v^ 
i: tfigiSMfc L < 1/ 1 4 o T ^ 5 r 1 % £ b ft 

[0 0 3 5] rcoj; 5£HmttA{bS'BH-?*>34ft£-£ 
ZnCDj;(i, limb L< tefctHtrT, lffi.?%Z<9±X' 50 
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v - y 3g<0 S? y * Wfc-f 5 <DT-#£ L < !44V \ 
[0 0 3 6] £bfc, aUH^Si-S^WSrSBL, 

o T E^ff * 5 tz b t « » $ ti 5 1 © r- tt 4 v \ ^ i] 7L 
mltil-l 0 y mglOffin^tljtLfcif-A^ 

[0 0 3 7] ^U!^ffl{kgfrJ4^©^jfet?S)5^, * 

mwmmi&mz t^xm^mmx-h^z t l 
*t lt i o #co i Mmimmzmmxz . ^stt^* 

*Stt5igStt03E{kSrK±-et5. GeSbT 

*W(-S b 2 T e 3 -G e T e 2 5£-g-^Sr-<— X t L 
fc t CO (#WBS 61-89889. 62-53886, 
6 2- 1 5 2 7 8 6##^««?) I±, #3PJ<D*lj5£$£ia 
t ttTvt < ^4 9 , *%B^jflJ^$aia{4llfflW47 :: ''f ^ ^ 

■So 

[0 0 3 8] — SP«0#f|Ft? StjaiCO «t 5 S b T e 
]&&mf&0)'&&tfffl7jk£tlX\ / ^?> (*@#f i F4 6 7 0 3 
4 5 , ftfflW- 1-115685, f 1 -2 5 1 3 4 2, 
?l-3 0 3 6 4 3, f 4-2 8 5 8 7 Q^'AW) $K 

^mwxfflTjk Ltz-?-? mmicm ^tztm^m^mm 

•f 51 t^o^TI4^btlTV4v^ S£oT, *^BJ 
C0$fi^ • • fE^fePS^tt Sb,. T e 30 *A»jS;i£ 

cor-foSo *fc, €^bix5CiW>4^^T- 
r i fc S«±XS 4 r. i T-*> 5 . 

[0 0 3 9] 

5. WT®Hlfi0!|-ett»t«x.RniiCD«)«HS-CWflfiSr 

y v<omm^^^tii>t<ox'it^\ uTxm-t. * 

^!^^|2®Jlcp^f<t^fofco-C(i, Zns I niGei 
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Sb« Teao , Z n s I n7G es S bs3 T e 30 t L < ( t 
Z n 7 I n 5 S b ss T e 30 &&9—#v V t S b , G e , 
ZntKttI nSb, ZnSbfcoMtK}^ 

[0 0 4-0] (^Ifeffli) #y h36E±K 

(ZnS) 30 (S i O2) 20 fit 8 0 nm, jE©H t L ' 
TZ ns I njG es S bss Teao 1?:2 Onm, (Zn 10 
S) 8D ( S i O2 ) 20 15:2 0 nra, Al ds.s T a 1.5 £ 

&/fSri 7 0nm N l»-7^hpy^^yy^ffi 

fti^)1^8 0/im»l^l. 4/imgStL 
fc*f*-f ^^*Jfflft3fi«*:fflV\ HM3. 5m/s, 

#7W*^ffF«£g (l^-f-ffi7 8 0 nm, N A 20 
0. 5 5) tffi^T, 2. 4m/s^IlT , EFM7 
>yA<f^ (fuytmni 1 5n s e, HTIBI*) <0 
IBftS:fif*ofc 0 Eft«Ffctt|g2K*JU^"Cai = l, a 1 
= 0. 5 (i^2) , j3i=0. 5£U Pw=13m 
W\ P e = 6 . 5mW, P b = 0. 8 mWi Ltc Q -fft 

bt, 111=11-1, j =0. U21TEW8) o H 

E»**tfcfflr-?rf±, rM*8 0 o C, IS8 0%R 30 
H<oai*TCi ooo«HBJk«Lfc«ct)^k:f±*bii 

[0 0 4 1] (H*0»2) #y MKK±fc 

(ZnS) 30 (S i O2) 20 g$r 8 0 nm, t L 

TZn ? In3Ge 3 Sb 58 Te 29 f5:20nm, (Zn 
S) so ( S i O2 ) 20 It 2 0 nm, Al 98 .o T a 2.0 ^ 
ii^ 2 0 0 nm s Foy^^ y 

ft£S:8 0 fimfiiOfiSS:l. 4 ^ mgfii Lfcft^ 40 
2§!>ii£ Cr-f 5 0/zm/[Ilte, I— If 

(l/-f-S*7 8 0 nm, NA0. 5 5) SrfflV^T, 
2. 4m/s(7)j|ftifi«^EFM7^^ff^lEftSrff 

fc 0 *fc, 2 0 0 0@*-/<-7>f h*twO«Fttfait 
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S8 0%RH<^a«ETI-l 0 0 0l#rotWLfc«tIt>* 

[0 0 4 2] Otlfeffll) hSSLbfc 
(Z n S) 80 (S i O2) 20 i!5:8 0 nm, !E«SJI £ L 
TG ei2 S bee T e 22 gSr 2 0 nm N (ZnS) so (S 
i O2) 20 Jf& 20nm, A 1 98 .o T a 2.0 2 0 

Onm, I^nhP^«^!)y^Sl:Til 
U S6K*^»«ft»JIBS:4|imK»t7 f -f^*SrfP» 

^80/!mSf|^l. 4 jumgSt Lfcftx^*^#) 
M81tffll\ «tfl«2. 0-5. Om/s, If- A* 

aiUiiftl 0-5 0 um/laHEx i/-f-/N a y-500 

-90 omw-e*ias*tL.- m«ftftft*ri**fca*^* 

±^t?^(Ofc5^«^B a HftL^^T^^^ofc 0 8 0 0m 

fc 0 

[0 0 4 3] (Jfc«ffl2) h*«±K 
(ZnS) so (SiO 2 ) M l?:80nm, E&Ji fc L 

TA gs I n 3 S b 62 T e» JiS: 2 0 n m , (ZnS) so 
(S i O2) 20 Jf-£ 2 0 nm, A 1 m.s Tau ^IJ' 

1 7 0 nnu Mfc-??* hayxs<-y# V ^ymzTfe 

S!Lfc 0 :©T^^Sr, Jt«m £raCI:'^tfBR«:*■ 
i-S*^ffl^^3S1I*JB^\ «aS3. 5m/ Sl f-Aii 
VMS. 1 0 ju m/HIte> l/-f-^!7-5 5OmWt*!0 

fi78 0nm, N A 0 . 55) SrlB^T. 2. 4 m/ s 
fflilit'E FM7 ^yA{S#©E»Srfir*ofc. UK 

E»|0>1 0 M^ttl4&#T*fcofc 0 4 

fc> ioo 00^-7^ hmk^aymtmrnzh 
%RH©iiTin o o o^wfttLfcac^ki,, ^ 

[0044] omma) #y*-jK^-hats±t 

(ZnS) so (S iOs) afSrSOnm, EfitgiL 
TZn s I m. Sb« Tes||'20nm 1 (ZnS) 
so (S i O:) !if5r20nm > A 1 ».o Tan 
^2 0 0 nm, hoy^A>?y y^act 

x.-f *9®mu£.w.*m\i\ iss4m/s, t*-i»s 

"9 5 0 ram/|Hl$5, U-f-/<!7-6 0 0mWC'Sll 

tS*-ffc*K*fc4:r5, «JJIIlte*{kis^ri6T?*ofc. Jt 

f<< 7>y-Wm%iW. (U— if-Sift 7 8 0 nm. N A 0 . 
5 5) ?rffll/^T, 2. 4m/s0^igJtT'EFM7>-^' 

<75{ki*m-7 - 9 at- ^ n if mm <n i o %mm t & 
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9, *DSWmf±S#-C&ofc 0 Lt5»U 4fc, 10 0HI * 
{Jl, 1 1 T^^fi-r-^(C^^9^btlfc„ In 

[0045] otrnH) ^y*-^-h<«±i- 

( Z n S ) so ( S id) a l&8 0nm, lEffcJf <fc L 
TZns I n 2 S b 62 Ten JB Sr 2 0 n (ZnS) so 
. (S i Oi) a IiSr2 Onm, A 1 »o Ta^-g-felS: 
2 0 0 nm, Jlft-r ^ h P y f> ]) y 9fei£Xffi 10 

Kb-*:. ;ofV^^ t»R3K©fl8#ttr-A©S(iii© 

fi^80^oy|f|c|^l. 4/.mgSiLt 

of;„ ftx-f^Migfll (W— !f-fcft7 8 0 nm, 
N A 0 . 5 5) £Jffl/^T, 2. 4 m/ s (DBMS.XE F 

^i?y?(Dmi.WiU-?--i>&x°?uy?mM<r>i 0%* 20 
^ffl^ttli^^-Cfoofc,, 1 0 0 00 

h^W-^y^ t^ii 1 ? ^ ci y^^^CO 1 0 

g 8 0t, SS8 0%RH(75^T(-5 0 OBtfflStfiL 
fc^lC^Mt U y 9 ifi 9 a y ? fflM<V 2 0 %|C}§ L 

tz 0 -^Mfit*^ h##*SiSiffcu jH*>rftv^ 

[0 0 4 6] (it«0iJ5) 3at«'ltJSU^Te«MI*Z 
n,s InsSbs. Te 2 o t Lfc 0 HJ6#I 1 t l^t-flJW * 



tffif 1 0-258572 
16 

ft'*rfrV\ (u— ?FHft*7 8 0 n 
m, NAO. 5 5) Srffll^T, 2. 4 m/ s W^iiftT' 

it, i?y9<Dim*M:$5.-?-9-§:X'9vyi>mM<ni 5% 
gfifSfiliit'Jbofc, ^(Dh. 1 000[Hlt-A- 

[0 0 4 7] 

fc< *»H±B^ft*0fttJ8v*5 J: 9 iff 

[0 1 ] *38lfiO*^»flJ*|E«fflllEfl:K:*i»j-5Jl«j* 

[0 2] *38W©3t*tt*«SB»fflit#^©*B»«o 

?-s<7-<Dm&'<9-y<r>-&\$:7FirW.Wm 
[0 3] *3BM©3t^Wttf«aa»fflji»K3tffiftS:fTo 
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